Previously, many studies explored the effects of oil price on inflation by using the price of crude oil as the proxy of oil price. The novelty of this current study is that it used several types of fuel prices including RON95, RON97 and Diesel. This study employed the ARDL approach and analysed the monthly data from 2010 to 2015 in Malaysia. The result shows that there are significant effects of the price of RON95, RON97 and diesel on inflation in the long run in Malaysia. However, in the short run, the price of RON97 does not affect inflation while the prices of RON95 and diesel do affect inflation in Malaysia.
Introduction
The uncertainty in oil prices has attracted a large number of researchers to explore the effects of oil prices on economy such as inflation. Some ascertained that higher oil prices can have negative impacts and some discovered that higher oil prices can have positive impacts especially for oil producing countries.
Oil prices are inextricably related to the cost of production. Therefore, the rising oil price can lead to an increase in the cost of production. Higher oil prices can hike the costs of raw materials up, thus suppliers should adjust their price of goods so that they can maintain their profits [5] . As a result, the cost of increasing oil will be incurred by consumers and thus causing inflation. Sovuthea [22] stated that a rise in oil price results in inflation. Alem and Soderbom, [1] added that countries with higher oil price might face inflation. Therefore, governments should play an important role in controlling the price.
Most previous studies were only concerned about the relationship between oil price and inflation and used the price of crude oil as a proxy of oil prices [4, 23] . However, this current study uses RON95, RON97 and diesel prices as the proxy of oil prices instead of aggregate oil price to examine the effects of the retail selling petrol and diesel prices on inflation in Malaysia. Petrol is largely consumed by households for various activities. Petrol can be split into several types; RON95 and RON97. Households usually use these types of petrol for their vehicles. Diesel is another petroleum product which has the same function as that of petrol. However, its use is limited to only certain transports such as lorry and bus. All these petroleum products are indispensable for not only domestic economy, but also world economy [21] . Due to the importance of the commodity, many economists agreed that subsidizing petroleum price can shield economy from deleterious impacts of higher petroleum prices.
Since many issues arose due to an increase in oil price, some countries such as Malaysia subsidized petroleum prices. Nevertheless, in order to ensure its financial stability and improve its economic efficiency, the Malaysian government removed subsidies from this commodity. The reduction in the subsidy on oil triggered indignation among oil consumers. Most people suffered from the cost of increasing oil price. The rising prices for RON95, RON97 and diesel in Malaysia caused many people including economists to cast aspersions on it. Fig.1 shows the price of RON95, RON97 and diesel in Malaysia from 2008 to 2015. In June 2008, the price of RON97 went up from RM1.92 to RM2.70 per litre. Therefore, to reduce the government's expenditure, the Malaysian government decontrolled the price of RON95 and RON97 starting from 1 st November 2008. The sharp rise in petrol price resulted in inflation for all consumer products (Shaari et al., 2012). The increasing trend was exhibited for RON97 with an increase of 41% over the period of September 2009 to May 2011. In July 2010, the government of Malaysia announced that the price of RON97 was determined by the global oil price (The Central Bank of Malaysia, 2011). This led to an increase of 25 cents per litre in the price of RON97 in Malaysia. Furthermore, the oil subsidy revision in Malaysia was implemented on December 4, 2010, causing a reduction of 5% in the subsidy for RON95. Thus, the price of RON97 increased by 50 cents to RM2.80 per litre from January to July, 2011. However, the price of RON97 grew sharply at the rate of 15.38% from RM2.60 per litre in July 2012 to RM3.00 per litre in September 2012 due to the hike of the world's oil price in the market. Furthermore, the price of RON97 increased from RM2.70 in August, 2013 to RM2.85 in September, 2013. However, the increase in the price of RON97 was lower than the increase in the price of RON95 and diesel in 2013 due to the increasing supply of oil in the world market from the OPEC member countries [11] . The reduction in the subsidy for RON95, RON97 and diesel aggravated the burden for Malaysian especially the low-income group. Hence, to reduce the burden for those in the low-income group, the Malaysian government announced the BR1M (Bantuan Rakyat 1Malaysia), a program that was introduced to curb the increasing cost of living pressures experienced by low-income group in 2010 [10] .
Since mid-2014, the global oil price dropped by 50% due to surge in oil supply and a weak demand [15] . To enhance the country's revenue and to take advantage of the lowest oil price, the government of Malaysia has officially ended the subsidy of all fuels including RON95, RON97 and diesel on 1 st December 2014. Nonetheless, the elimination of subsidy for RON95, RON97 and diesel has affected most Malaysians financially. The inflation rate in 2015 was affected by the implementation of the new pricing mechanism for petrol prices in which there was an influence of global oil price volatility into domestic prices that had affected the domestic fuel products in Malaysia [13] . Fluctuation of oil prices kept happening starting from January to December 2015. 
Literature Review
Numerous studies on examining the effects of oil price on inflation have produced mixed findings [24, 4,] and Taghizadeh Hesary, 2014. However, their findings were not consistent with some other studies that found a positive effect of oil price on inflation [2, 14, 17] . A limited number of previous studies found that there is no correlation between oil price and inflation [20, 15, 3] . The inconsistency were due to different economic conditions. In China [24] analysed the impact of oil price shocks on inflation from 1990 until 2013. Using the model of New Area-Wide and Dynamic Stochastic General Equilibrium, the study found that oil supply shocks can cause inflation in China, especially in the short run. [16] investigated the impact of global oil prices changes on consumer and producer prices separately from 1990 to 2012 in Turkey. The study found that the impact of oil price shocks on producer prices was two times higher than the impact on consumer prices.
Celik and Akgul [14] also studied the relationship between changes in fuel oil price and consumer price index in Turkey. The study used the Vector Error Correction Model to investigate the linkage between oil price shock and inflation in Turkey from 2005 until 2010. The study found that price fluctuations created by the distribution firms were adjusted to the price in order to suit the developments in the international oil market. Using the Vector Error Correction Model to analyse the data, the result indicated that a 1% increase in fuel oil prices will automatically increase the price of consumer index by 1.26%. Besides, the study also found that an increase in fuel oil prices has increased the consumer price index in Turkey. Jiranyakul [19] estimated the linkage between oil price shocks (nominal oil price) and domestic inflation (consumer price index and industrial production index) in Thailand for the period of 1993 to 2013. Using the Autoregressive Distributed Lag (ADDL) model, Error Correction estimation, Constant Conditional Correlation (ccc-GARCH) and Granger Causality test, the study found that domestic oil price shocks can cause inflation to rise. Oil price uncertainties do not cause inflation in the long run.
In a study by Chou and Tseng [15] on the effects of oil price on Taiwan's inflation rate (food, clothing, accommodation, transportation, medicine and health, education and leisure, and miscellaneous) for the period of 1982M3 to 1992M2, they have concluded that passthrough effect of oil prices on inflation is not significant in the short run (except for accommodation). The results also indicated that there is a significant effect of global oil prices shocks on Taiwan's consumer price index in the long run.
Alvarez et al. [3] analysed the impact of oil price shocks on consumer price inflation in
Methodology
This study aims to examine the effects of retail selling petrol and diesel prices on inflation in Malaysia. An empirical analysis on the variables is conducted. Monthly data from 2010 to 2015 were collected to determine the effects of petroleum price on inflation. All the data were extracted from the Central Bank and the Ministry of Domestic Trade, Cooperative and Consumerism.
(1) Whereas CPI is consumer price index, t refer to year, is coefficient, M3 is money supply, RON5 is the price of petrol for RON95, and RON97 is the price of petrol for RON97. DIESEL is the price of diesel and ε is an error. In this study we include the money supply as a controlled variable. Unit root test was conducted to determine the stationary series in the level and in the first difference test based on the augmented Dickey-Fuller (ADF). The variable series is stationary or does not have a unit root; implying the alternative hypothesis is accepted and the null hypothesis is rejected. If the stationary test is not significant, suggesting that the variable series is non-stationary, the variable has a unit root (null hypothesis is accepted). The hypothesis in this test is presented as follows:
H0: δ = 0 (have a unit root test / not stationary)
H1: δ ≠ 0 (no unit root test / stationary)
If the value of the t-statistic is larger than the critical value of the ADF and PP, the null hypothesis is accepted (unit root test exists). If the t-statistic is lower than the critical value of the ADF and PP, I does not have the unit root (the alternative hypothesis is accepted). First, the unit root test was conducted in level (unit root test in level with constant and unit root test in level with constant and trend). Then, the unit root test was performed in the first difference (unit root test in first difference with constant and unit root test in first difference with constant and trend). Equation 3, 4, and 5 express the equations in level without constant and trend, in level with constant only, and with constant and trend, respectively. (6) Whereas Δ is the first level of differentiation as described in the logarithm. Other than that, equation (6) can also be considered as ARDL model. For the selection of lag in this study, the Akaike's Information Criterion (AIC) is referred. Wald test is also used to calculate the F-statistic. This is to confirm the existence of the long run relationships among variables. So, the hypothesis of the Wald test is as follows:
(No relationship in long run) (There is a relationship in long run) Then, the boundaries test is conducted by comparing F-statistic with critical value (according to the Pesaran schedule/table). If the F-statistic is lower than the critical value, the hypothesis H0 will be accepted at a certain significance level. The error correction model can be defined in the ARDL framework as follows:
Where in equation (7) refers to short-term dynamic coefficient and νecm indicates the speed of adjustment for the model (1) above.
Finding
Unit Root Results: Results from the Unit Root test shows that all the variables are not stationary at level for intercept, and intercept and trend. However, the variables become stationary at the first difference for intercept, and intercept and trend. Therefore, ARDL test can be conducted to see the long-run and short-run effects of retail selling prices of petrol and diesel on inflation. ARDL Results: The Bound test was conducted to see whether there is a long-run relationship between retail selling prices of petrol and diesel prices, and inflation in Malaysia. Results from the Bound test show that F-statistic is higher that upper bound and therefore, it can prove that there is an existence of the long-run relationship. Therefore, we can proceed to the ARDL approach to see which price can affect inflation. The Diagnostic and stability tests were performed to determine the goodness of the ARDL model. Table 3 and Fig. 2 and 3 for CUSUM and CUSUMQ tests are presented. The results suggest that the model pass the Breusch-Godfrey Serial Correlation LM test, Ramsey RESET stability test and ARCH test in the first stage. Therefore, there is no evidence of autocorrelation, no serial correlation and heteroscedasticity. Then, the cumulative sum of recursive residual (CUSUM) and the cumulative sum of squares of recursive residual (CUSUMSQ) are presented. The plots for both the CUSUM and CUSUMQ are within the boundaries. Therefore, it can be concluded that there is a stability in the ARDL models. 
Plot of Cumulative Sum of Recursive Residuals
The straight lines represent critical bounds at 5% significance level The long-run coefficients of the variables under investigations are shown in the Table 4 . The result shows that all the independent variables have effects on inflation in the long run. An increase in money supply can cause inflation in the long run. The price of RON97 can affect inflation positively in the long run. Therefore, a rise of 1 unit in the price of RON97 can increase inflation by 0.64261. The results also show that there is a significant effect of the price of RON95 on inflation in the long run. Thus, the price of RON95 changes by 1 unit can cause inflation to change by 7.59. The price of diesel can also influence inflation negatively in the long run. Therefore, an increase of 1 unit of the price of diesel will lead to a reduction of -2.9130 in inflation. Table 5 shows results from the error correction representation for the selected ARDL Model test. The result shows that both money supply and RON97 does not positively and significantly affect inflation in the short run. However, the price of RON95 and diesel can affect inflation in the short run. An increase of 1 unit of the price of RON95 and diesel will lead to a rise of 5.38 and a decrease of -2.44 in inflation, respectively. Furthermore, the result also shows that the R-Squares of this study is high which is at 92%, whereby the dependent variable can be explained by all independent variables by 92%, and the DWstatistic is 1.7345 which is close to 2. 
Conclusion
This paper aims to investigate the effects of retail selling prices of petrol and diesel on inflation in Malaysia. The ADF unit root test was employed. All variables were found to be non-stationary in level and stationary in the first difference. Results from the long run coefficients using the ADRL approach shows that there are significant effects of retail selling prices of petrol and diesel in the long run. In the short run, the higher price of RON95 and Diesel can result in inflation in Malaysia. This study will be instrumental in the formulation of policies to ensure that inflation can be controlled in Malaysia. The Malaysian government should subsidize the price of RON95, RON97 and diesel to cushion its impacts. If the price was influenced by the world oil price, it might be detrimental to the general price in Malaysia.
